The classic findings of a patent ductus arteriosus in a young individual are familiar to most physicians. However, it has been appreciated that several factors, principally pulmonary hypertension or pulmonary artery dilatation in the absence of appreciable hypertension, may significantly alter the classic image and lead to the erroneous diagnosis of ventricular septal defect. In 10 surgically proved cases a patent ductus arteriosus was the sole malformation and so closely simulated a septal defect that extracorporeal circulation was initially considered for each of the patients. Division of the ductus resulted in a complete cure in all 10 patients. Those findings of value in differential diagnosis are analyzed.
TIE classic picture of patent ductus arteriosus in a young person, characterized by a continuous murmur, loudest over the pulmonic area, bounding peripheral pulses, increased pulmonary vascular markings, and other radiologic evidences of increased pulmonary blood flow, has become generally familiar. Not infrequently, however, patients carrying this congenital malformation do not conform to the classic syndrome. Several factors change the usual features of the disease, of which pulmonary hypertension is one of the most important. Pulmonary hypertension modifies the shunt so that the diastolic component of the murmur is obliterated and the regurgitation of oxygenated blood through the pulmonary valve may lead to the erroneous diagnosis of high ventricular septal defect. Moreover, pulmonary valvular insufficiency due to a marked dilatation of the pulmonary artery may be secondary to a patent ductus arteriosus with a large left-to-right shunt in the absence of appreciable pulmonary hypertension. of whom were thought by competent cardiologrists to have intracardiac lesions.
REPORT OF CASES
(Josse 1. This patient's mother had a heart murmin. and her mother's sister died during childhood, pesuniably of a congenital heart defect ("blue baby"). The patient was the product of an uneventful pregnancy and delivery. A rapid heart rite was noted since the first months of life and a heart murmur was detected at the age of . 5) months. She subsequently developed easy fatigability and frequent otitis and epistaxis. Cyanosis was never observed.
At the time of admission in January 1955 she was 6 years old, her weight was 18.5 Kg April 17, 1955 , and has been completely well since.
Case 3. This 6-year-old girl was born from a pregnancy complicated by rubella during the seventh week, and a heart murmur was discovered at birth. Congenital bilateral cataracts and deafness were found. Slow physical progress, decreased exercise tolerance, frequent upper respiratory infections, and repeated episodes of pneuirionitis, characterized her clinical picture.
On admission for surgery on January 6, 1956 she was small and slender; her weight was 14.5 Kg. and her height 43 inches. A precordial bulge was seen, a systolic thrill was easily felt along the left sternal border and the suprasternal notch, a grade III systolic murmur was heard best at the third and fourth left interspaces, and a diastolic murmur was heard in the second left interspace. The pulmonary second sound was accentuated, the blood pressure was 100/60 mm. Hg, and the femoral pulses were bounding. Roentgenograms and fluoroscopy revealed moderate cardiomegaly, mainly of the right ventricle, with slight left ventricular and left atrial enlargement. The pulmonary artery segment was prominent, and pulmonary vascularity was distinctly increased. Likewise, the aorta appeared to be enlarged and actively pulsating. The electrocardiogram showed left ventricular hypertrophy. On cardiac catheterization significant increase in the oxygen content from the right atrium to the right ventricle and a greater increase from the right ventricle to the pulmonary artery were found. A moderate degree of pulmonary hypertension was also observed (table 2) . From these data two diagnostic possibilities were considered: a ventricular septal defect with streaming into the pulmonary artery and ventricular septal defect associated with a patent ductus arteriosus. To clarify the diagnosis, a retrograde aortogram via the left subelavian artery with 35 per cent Diodrast was performed. The descending portion of the aortic arch was not completely delineated, but no opacification of the pulmonary arteries was seen. Consequently, a patent ductus arteriosus was not demonstrated. She was then referred for intracardiac correction of a presumed ventricular septal defect.
On January 25, 1956, the chest was entered, as in the previous cases. The heart and the great vessels were enlarged. The aorta pulsated actively and a thrill was felt in the right ventricle. The mean pressures in the pulmonary artery and in the aorta were 36 and 71 mm. Hg respectively. The operation proceeded with the cannulation of the left subelavian artery in preparation for cardiopulmonary bypass. Surprisingly, during these maneuvers the tip of the cannula passed into the pulmonary artery through a ductus, which was then immediately dissected and severed. No Case 4. This 15-year-old boy was sent from the Philippine Islands for surgical treatment of a ventricular septal defect. He was born after a normal pregnancy. At the age of 11/2 years he had a urinary tract infection and anasarca, which apparently responded well to medical management. A heart murmur was first heard at the age of 21/2 years. A definite decrease in exercise tolerance and repeated episodes of respiratory infections and pneumonia have characterized his disease. Cardiac catheterization in his home country showed a left-to-right shunt of 4.7 volumes per cent at the ventricular level, with pulmonary hypertension.
On August 8, 1956 , physical examination disclosed a prominent precordial region and a large heart. A systolic thrill and a grade IV systolic murmur in the third left intercostal space were noted. In addition, there were a faint apical diastolic murmur and an accentuated pulmonary second sound. The blood pressure in the arm was 130/60 and in the leg 160/70. The femoral arteries pulsated widely. Salient radiologic features were a marked cardiomegaly with predominant right ventricular and left atrial enlargement. The pulmonary vasculature was increased and both the aorta and the pulmonary artery were enlarged and actively pulsating. The electrocardiogram showed biventricular hypertrophy and incomplete right bundle-branch block. Cardiac catheterization at this time revealed a left-to-right shunt at the figs. 22 and 3) .
The patient was operated on through a left tiioracotoiA. Ill addition to a duetus mneasurin, 12 lain. ill dia.iiieter, there was a mild coaretatioll of the aorta at the level of the ductus. After division of the ductus, pressures were iiieasured in the aortat proximally-and distally to the coaretation, tue values being 95/68 and 90/75 respectivelv. Since there w as no gradient and no evi-(herce of collateral circulation, it was decided that theciiiniinallv coareted segnient should not be excised(. The ductus was divided after hypotension had beeni induced with intravenous Arfonad, the systemic systolic. pressure h'avilng been lowered tromI 13() to 80 mmIIII. Hg. rTiw patielnt lia.lt an uneventful recovery. llowexver1, the systolic thrill and murmur l)ersisted ilnh laged over the suprasternal niotel and the alortic; .area. Sh'e was considered to hav'e a residuall imild coairctation of the aorta and a bicuspid rtic vatlve? or a mild aior1tic stenosis. The paCtient was discharged 1.1 days after surgery.
Case 10. This twin 2-y-e.ar-old girl was bornii premlaturely after 6 months and 23 days of pregnanciy. Iler birth weight was 1,100 Gmii., 400 Gmll. less than her twin sister's weiglht. She developed slowly., had repeated respiratory inifections, and suffered two episodes of heart failure .and pulmonary edema; the first beintg when she was 14 mionths of age, when a heart murmur was discovered and dig-ita.lizaition wa.s instituted. D)yspiea aInd eaisy falti-abilitv hatd also been noted. Her twini sister is al~larentlv normal. This platieilt was stud(ied at a, medical ceniter. in Paris, France, ill February 1957. At cardiac catheterization the ca 1theter was plassed fro()mii the puihaoary ai teri into the desceinding(, aorta. Oxy-gen deteriii nationis disclosed a left-to-righlt shunt at the ventricular. level. A S2.cX o1} t7ic .lo)tea (it SI(rg(.'rI All the patients of this series were found to have an enflarged aorta at the time of the oIeratiol. ' We believe that whenever this sign is present in a l)atient uidergoing snrgrery for the correctioni of a congteniital cardiovascular lesion, One should always consider thle possibility of a l)atelit ductus arteriosus, either as the sole malformation or combined with an intraeardiac shunt. Ini fact, for some time now in everv l)atient sulbmnitted for intra-('ardiac surgner'y for closure of a veimtricular sep)t.al defect at our institution the area of the duetus arteriosus is routiuely dissected.
Fourteen per ceitt of these patients also hlad a p)atent ductus arteriosus and ini most cases this condition had iiot beeni suspected preoperatively. 20 In summary, none of these signs is inifal-1 ible for differeiitiatiiig a ventricular septal defe(t from a patent ( 
